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of copper In 28 countries has been reported by Schrauzer et a1* (1977b)
to vary between 1.6 and 3.3 mg/day. However, more recent studies indi-
cate that the average copper intake for U.S. adults is ^1 mg/day (Holden
jet al., 1979; Klevay e£ al., 1979).
Epidemlological Evidence
Schrauzer et al. (1977b) used pooled blood samples from healthy
donors in 19 U.S. states to correlate blood levels of copper with
corresponding cancer mortality rates.  They found weak direct associa-
tions for cancers of the intestine, breast, lung, and thyroid.  From
reported average concentrations of copper in major food items and inter-
national food disappearance data, they were also able to correlate per
capita intake of copper with cancer mortality rates in 27 countries.  In
this portion of their study, they found direct associations for leukemia
and cancers of the intestine, breast, and skin.  These investigators
proposed that the mechanism for the apparent carcinogenicity of copper
might involve selenium antagonism, since large doses of copper produce
symptoms of selenium deficiency in animals (Jensen, 1975).
The possibility that dietary exposure to copper, through the copper
content of either foods or cookware, may play an etiologic role in gas-
tric cajrcinogenesis is raised by the experiments of Endo et^ al. (1977),
who found that the copper ion may be involved in conversion of creatine
and creatinine to methylguanidlne, a precursor of methylnitrosoguanidine.
However, no epidemiological data on the relationship of gastric cancer
and dietary copper have been reported.
In a number of clinical studies, levels of copper in the serum and
tissues of cancer patients were found to be higher than normal labora-
tory values and higher than levels in healthy subjects or in noncancerous
tissues (Schwartz, 1975). However, the possibility that these levels are
the consequence, rather than the cause, of the disease cannot be ruled
out.  Indeed, many of these reports indicate that changes in copper levels
may be effected by therapy or by different stages and activity of the
disease.
Inhalation of copper has been suggested as a possible cause of
hepatic angiosarcoma as well as pulmonary adenocarcinoma and alveolar
cell carcinoma in workers who sprayed vineyards with a fungicide called
the Bordeaux mixture (copper sulfate plus lime) (Plmentel and Menezes,
1977). An increased risk for bronchogenic carcinoma has also been
reported for copper miners in cases where exposure to radiation was
dismissed as a likely cause (Newman et al., 1976).
Thus, although some data suggest that copper is carcinogenic in
humans, very little epidemiologlca.1 evidence Implicates dietary sources
per se. ,  •.' ' •' ,, • . •• •, -1 ' < '•- ; (' •,; ; /, r •' -'' ,, ••, V i ' • ,,','•',        • . ;,

